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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device permitting 
low power consumption by using a driving circuit and pixels having a new 
circuit configuration. 

SOLUTION: The liquid crystal display device for displaying a video using an 
n-bit (n: a natural number) digital video signal can be provided with a 
function of storing the video signals for m-pieces of frames (the diagram 
shows an example assuming n=3 and m=2, respectively, and storage circuits 
A1-A3, B1-B3 store the digital video signals for 3 bits x 2 frames) 
by providing each pixel with (nxm) pieces (m: a natural number) of 
built-in storage circuits. Therefore, to display a still picture, the 
display is performed in each frame by repeatedly reading the digital video 
signals stored once in the storage circuits and thereby halting the drive 
of the source signal driving circuit for the while, and thus the liquid 
crystal display device is reduced in power consumption. 
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[KB] «fa<0|ilK«l«*#-r-5KI!ilElKftcfctXiB* 

WKIHtrr&fiSte (fl»J^UfcHtC^3^Tttn = 3, m = 
2 tLT^^>0Ulf> EftlHlKA 1-A3, B1-B3I: 
J:^T3t:yhX27l/-A»*Elin) S*tS. 
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1 

^n) ©f^^MMf Sm7 (mfiSi 
l^m) IBttT£ n XmfiOfBtt0^£#-r& £<h 

m^gkoimmz^tti^ti, y-xif^it, n * (n 

m) ffitt-T^n Xm{@CDfE1tclHlS§<h, n|@0DS^iA^/B 

wis n ffl<75«^a^fflga«iiiKa«si5tt-?-n-enm<Bc!) 

Sft, 

fl-^A*ffl$£^TU WiHmiecojs^A^SBtt^n-fn, 

flasHastoHiBti-^n-^n, n* (n teg ass, 2^ 
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2 

<I*§A:*78&£:#U BftlSmffl^ls-^A^aS^nHPn. 

? © n <t tgw t * nx ^ -5 t. 

TMlB^S^^;P^^«^c7)fBtt0^^(DS#jZ,^^ff 
Bo 

e«S». 2^n) (O^y^^ttlfcm^Sffil^-rsaElO 

tSIBSfi 1 <Z> ^ y ^IUKiC«J* * n^SftfB n t: y h<D^zS 



3 

S*8Sc* 2^n) <Dy"^9)Vmmm^<Do%. lbfyh 
MESS 1 (B^s/^SKfcffijeSftfcffiiB l hcoffjE 

S«S». 2 ^ n) (Dy'^^jU^m^CDo^, 1 t'7 h 
#»E 1 fcfy h<^ME^S^;i^#M^£ai*T£fg 1 (D 

miEE«lII&ttX^^>r y^S^U (SRAM) ~C$> 

[fi*3S 1 0 ] i»*3S 1 7ssb**3S 8 <D^~?nfr 1 ag^ 

BMBiBttm&te&Rmft:;*^ (FeRAM) 

c»*«i n »*«i7ism*3H8co^-rnA^i3S^ 

WEE«lHl&te^<:J-* ^^I^^'J (DRAM) 

1 2 ] ffltjRJg 1 TiSiS*^ 1 1 o^rn^ 1 31 

m^m 1 3 ] «3R3g 1 75S»*3g 1 1 <zH>-rn*> i js 
[f»*js 1 4 ] it 1 nmmjjtm 1 1 <7)^fn^ 1 m 

\Z&\,*T* 

C»*3H16] ntyh (nttS«ia, 2^n) 
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v^mmzxiizn, 
10 WEffi^snfc^^^^ftflfcs-^ttv-xit-^it^t* 

tR^n> ffirE^ft^iii^tr^viT^-t-n^n, suiBy- 

(Dm^Zht, »»EE1tlsl»J3:E«*nfc»SrEn tfy h 
20 [»*«17] ntfyh (nttS«5», 2^n) <Dy"V 

H*4:S#L,i[rEV-.xe-^»K»E»^45^Tt4, 

miB^^n^^^^^^^ft^-^v-xm^ii-vi:* 

30 ^ii^frfr^L 

U f(rEIS»(Z>BiRK:*3^Ttt* 1 fTg^^iffl^MIBn 
[»*S18] nh'7h (n«g«SSfe, 2^n) <T>^V 

40 BI*t*#bffiEy — X{g-^»ffi»|pJK^tiTtt, 

Lfc^oTH9E^^^;^«mm-^^«j#*ti. 

«rEy-hm^*c!)ffi*o!)fTS» 

^ir^Ttt, Key- h«^«3^a«stiT^»-5tt*a)fif 



[it 1 9 ] m&m i 6 7}siif*3g i 8 <o^-rn^ i 

miz&^T, »ihH«^**«!P H ^c:*5tiTtt, MfBfBtS 

[it ^ 2 o ] i»*3s 1 75sat*js is© \,*-rn& i jg 

£ IB«£> ffflBJ&il^Se &m ^ d £ £ ^® t f £ c 
2 2 ] f*3RJS 20t>L< tiff 2 1 C0^*Tn 

[0 0 0 1] 20 

S«©ffiI&|HlK*5«±:lXK16|pIK&ffl(,ifc7'i7^>f ^ h 
[0 0 0 2] 30 

^ts^Mit^ z tiz^^xmmcom^^^^xi^ 

[0003] zt>izmm<D&ffi£VT. mm&mf&Tz 
®^TFTcoffifc. mmavmmmz* tftsbut 40 

iEftle]^£lig&f^/&T£#'J x'J 3>TFTi:if^g 

[0 0 0 4] a*<o^s?^;p*jco«»«**«c!>«[* 
HS» H 1 3 tc^-r. 1 3 0 8 a*K«£*i 

y — XM^»K»Ih1» 1 3 0 1 ffisststix^ 

z>* v-xmnmmmmm 1 3 0 1 mi<D^y^m 50 
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£§ 1 3 0 4, M2(D^y^\Bimi 3 0 5, D/A^[eI 
£§ 1 3 0 6, T^-n^x< 7^ 1 3 0 7**^-5. Si 

MI*»K»IhI»1 3 0 2#K«£ttTtr>S. g| 
13fc43^Ttt, y-h«#«BfttaIBl 3 0 2 «, H 

[0005] v-^m^ummmm 1 3 0 1 khlt 

te, HI 4ic^f £5&#lj&£^LT^£ e i l 4 t:M 
tLTS-rBftlilBtt, 7K¥*fa@?#^l 0 2 

»[Hjg§Tfe*9, y7h US?X^HI& (S R) 14 0 1, 
Sl©7yfgIB (LAT 1) 1 4 0 2, H2<£>^y^ 
[El% CLAT2) 1 4 0 3, D/A^tfeI§I& (D/A) 
1 4 0 4$Ht^ &43, H 1 4TrteH^LT^&^ 

[0 0 0 6] HI 3*3cfctfH 1 4 £ffll>T»ff K^^T 

wwcRirr*. if, h^^^mm 3 0 3 

(HI 4*. SR£2EfB) tc^n^lf-Sf (S-CL 
K, S-CLKb) &<kZ£X?-h^)UX (S-SP) 

^T, 1t>yU>^/t;i/Xtt^l CD^y^|pIKl 3 0 4 

(Hi 4*, LATichsts) tcA^^n, rai;<»i 

(Digital Data) £^n-?n&}# LT^ 

5. d£T\ D 1 a*BJtffilf y h (MSB:Most Signi 
ficant Bit) , D 3 ^ITfifcfy h (LSB : Least Si 
gnificant Bit) T&£> 0 $&l <D"y y^M^l 3 0 41: 

T&t. m^mm^iz. mi<D^y^mmi 3 0 4t§ 

ft^nTl^Tv^MM^H ^^^fi^ (Lat 
c h Pulse) (DAJllZfitlsK —^\zm 2(D^y^- 
1 3 0 5 (014t, LAT 2 t*f2) ^chfeM^ 

[0 0 0 7] -tco», h US?X^I3Bl 3 0 3 

HWSSn*. f^lPftC, ^2 CD^y^mffi 1 3 0 5« 
*tlT^S^>?^;uefe«fi^tt, D/A^tftHIKl 3 0 
6 (Hi 4*, DAC^^IB) IZT Ti-nsf%kmmn^ 

[0 0 0 8] 

[JE^ftLctpttSKS] 

[0 0 0 9] -fi»tt7^^>f 7vhiJ^^ffl«ft«s 
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t ihi u ^ 9 nvkmrn^om o jg L/ jag * ?t 5 & 
[0010] s^±iijco^^^;i/^#m^-^— b., ^£&£> 

[ooii] iit^^:/w^«8g^*5i^Ttt, mnmmti 

[0 0 12] *5SKttffifaS©«t5J&P B m^*«^T, «r 20 
[0 0 1 3] 

[0 0 14] PiSrtlC«R<Z>E1iIeI&£ffi«U HJiSfi 
^S^;P(*^m^£E«£-££<> »lhili — S 

«toT#itia**«w^**-r«ct*«T#*. -rate 
•s, ^itHS^-rsiRtt, (us i y \/ — K%<D^^<D 

fflgftf££fT^T£ifiM4. y— ^«K»lElKSffJh 
[0 0 15] i^Tf^ *»BjoD«aS*««^*^^^> 

^te*-T5. 

[0016] *aswco«a*^Kiitt. «rg«*£W 
n. **©E*i5ii»**-rsctsi#a4:bT^s. 40 

[0 0 17] **«©«a***«tt, m^CDilj^^W 

tl, nfcfs/h (nttS«S», 2^n) (^S^HfttfMS 
^^m7l^-A^ (mttS«S», 1 ^m) E«TT* n x 

[0 0 18] **^©«»a*««»4- ^gc^PS^rW 
*r-5«a**^KJc:^3^T* nSESS^eiSStt-e-ti-e 
*U y-7i^8i, (nteS£*§:, 2^n) 
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7 is — Aft (mtegaSSu l£m) EttSnXniffl© 
C5tt*ffibfflE«lHlKa«»i:, ^SPg^t^WU iff 

IdSEUKSn* ffi^ttHSEnflOS^ii^fflEtSlHlESSS? 
mt^n^ti, S&£mffl<Z>ffiEEft[§lK<B{B^A*ffi 

tm^WKissc^ru wEnfficDa^tubfflEisiHiKa 

Kffite^n^nmffi<Dm^A*>SR**b, WEmfficofi 
-^A^iSP^^n^n, fl»ES&£mffi(£>ffiEEttIelB&<Z> 

h7>yx^©y-histt^n^n. SuEn*coM^- 

^n, — *ttWEne©«ErEWE*ffibfflE1tlsI»»»5» 

trftttSti, ffi^tt. MEJSft*^©— *©««£«« 

[0 0 19] *«9BOiSft**81tt, *t§£<£>IIJii§£^r 
t^iaiiiii:^^T, ffiESKOBiSStt-tft-e 
n, n* <n 2^n) c£>y-XfI^$l£. » 

at, nmcom£2±frmh5>z/7>&ii. nm<DWt^\h 

7U-~I±ft (m l^m) EtttSnXmiO 

Ettim&i:, nfico»#ii:*fflEttlilKa*?«t. ni 
<D«*fflbfflE1»lHl»a«9Si:, yg^^^tSrWU, W 

v-xatttHi/oaaitt^nfn. — *ttHaEn 
*coy-xli-^«8<o, ^n^ns^5i*<l:i^f:g 
^£ti, fl&^ttffi^ttH9Enffl05«#ii^fflE1*lHlKa 

^n^ns^^^fn^ lfscDti^A^ssts 
jjmttn^ti* s&sm<B<OBaEE»imK<om^A* 

gBtm^Mt'SM^n, «rEnffl(Da*UiLfflE*lHlK 
S^Wtt-^n-etimHOM-^A^SB^WU, MEmi© 
m-^A^fiBtt-^n-etl, mJES^^mil<DSuEEtS0£S 
©fi^tti*ffl5i:«*W^SE«*n, WEnfiCDS^ffiL 

n^n, — ^ttt9En«©HttEa*aiLfflE«iHiKa»? 



( 

9 

[0020] 3 b < 

#MS^OEttlEl&^<B«#&**fT^ ffirESc^ttSbJB 
E1ftlHlKS&»tt. (Wria^^^JUftftS^^EItStiT 

^SfflEE«imK<Z>5^"rna> 1 I$:IKLT, ffirtB 

[0 0 2 1 ] *^K<7)a£ffl^fi«tt. »*3g3JC*5Ui 
2^n) 0^> ? ^JH!*»fi#*ffil#i"S^l (O^ 

t: *y h <o ^ ^ ;nft«« ^ tes^ $n^m2co^^^iEi 

[0 0 2 2] *SS9i<B«a**SI*tt* W*3g4t'^V^ 

f3it>yj >£f/i;UXK:Lfc3&*oT, ntf^h (nttg 
2^n) CD^'^JUE^ff ^CD^> ltf^h<D 

fflESl O^'y^lUgSfrffiKF^nfcBtfEl h<D#]E 

1 fc> h©fltrE7 ; S?^;H*«m^S:Ui*"rs^2(^7y 

[0 0 2 3] *fEfl©j5aS*S»t »*3H4(3*5 0^ 

^>7 P U >^/tJUX^ait/t* ^>'>^ hl/vX^t, ffif 

^«t, 2^n) <D^i/*?)Vtykmt^<Do%, 1 
flftE^^^ftlfcfi^&^b. fl&EV — Xffi^SKW 
El t*y h©l5Ery^MM^^aiAt^Il 
y ^ m g§ i: £ #-T £ £ t £ 4# » £ U T ^ S . 

[0024] *5E9i<D«a*s*»4. a^jgiT^Mif 

>f y^SJ^U (SRAM) T'S^di £:&i§<h LT^ 

[0025] *asw<osfia**s»«, «^js i 7imw 
*3S8 o^-rn^ i jskhs^t. HtrEE*iEi»tt3aR« 

ft^t'J ( F e RAM) T'S^Ct^atbT^. 
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[0 0 2 6] *aB«(Dttft«*£«te, «*3gl7^SS 
*JS8 CD ^fn^ 1 31 Hfcl/it, ffiEEttlU&tt^-f ^~ 
^y^M*^) (DRAM) T^^C^^SitLt^ 

[0 0 2 7] t*#JH171Mf* 

*JSl 1 (OVi-fn^ 1 JSKiiS^T, HtrEE«lelKtt. # 

[0 0 2 8] *%0J(7)MISai«, 1 7JM» 

*jhi i cd ^-rn^ i as k:*5 ^t, B&EE«iaKtt, y 

10 7X^7^iS±^M^nT^5C<t?:#iitT^ 

[0 0 2 9] #S£Bj©i£fi^g«te, 1 7!>5fl]t 

jRJRl l o^ftiAU Jgtcis^T, WfEEttlHlKtt, X 
^>l/XS«-LtC^«^nTl^Clch$r^^LTV^ 

[0 0 3 0] *^B^<7)SSa^^gBtt, ftt^l 1 7I>SfS 

*3§i io^~rn^i3S^43^x, MEEtttiEiBtt, ¥ 

[0 0 3 1] *5!Bj(OSKa^SK^>Blb^ffitt, n h: 
20 7 h (n 2 ^ n) <Z>^S?^JM!SfelMg U 

fflEJ«a**S«tt. V-XfS#*EftlsIKit, y— h 
ffi-ftaUBBHfct, «»OB*tS*rb«EV — 

ru fttrEy-hfl-^ttBHiiEiK^^^Ttt, y— h«*§- 

-Snfcfy hcD^^^;i/^^«-^CDEtt[Elg§^CD#^^^ 
SfrEEIKIilBtcEtSSnfcSfrEn t*y h<D^^^;i/ 

[0 0 3 2] *«^<©»a«^«^K»*ft«, n t* 
^ H (nttS^IK, 2 ^ n) ©fy?M«fl#Sffl ^ 

ffiEttAS^ItB. K«^«B»lHlBt» S^CO 
40 H*<tS ; &bMEy--X^i#«iB»lslKl3*0iTtt, 

^lHl8SHA^*n, SfrE^y^lHlKtcist^Ttt. ffiE-y- 
>7 P U >^/i;i/Xt3Lfe^oTMET r ^^;^^fS<f^ 

*««Kf * n. tuE«^ ^nfc^^^ ;i/Sfe«fefs^ tt v — x 

50 [0 0 3 3] **IB«)«a**^§l^>B»*fttt. n t: 
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li 

yh (nttfi£8S, 2 ^ n) <7>^^;M*«Ml^*ffi ^ 

> y u > jut, ^ u fc^o t hUih-x pjivkmnm n 
a»oia*fc*3^Ttt, MEy~ mi ^^siR^nx 

[0 0 3 4] **«<D«»**Sfli«)e»*ffi«. 

3S 1 6 1 8 c£>^-f *17^ 1 JS^&l^T, StihH 

[0 0 3 5] 

[5B9I<&*«C!>««] H2H *«<DEttl§IB8**-r* 

is? h l/f/T^tiJS&2 0L Si 05y?liK2 0 2 , 
I2^77^0SS2O3, t*7hfl^IJ{X<yf 2 0 
4, i$2 0 5 ^fn e 2 10H y-HlffiB» 

iHiKs-5iitt^ffl5A^itiS«*&**xs, y— Mt-^s 

[0 0 3 6] BIB, B 2 JcSstt^IB* 2 0 5 

JUBHt»jCbfcfe<7)T*<5, Sfi*^ (LC) , «Sf 
^* (Cs) , E«teI8& (Al-A3^cfctfBl-B 
3) SSfLTliS. 1 0 1 ttV-7fff 8, 102- 
1 0 4tt*#ii*ffly— h(I-^». 1 0 5- 1 0 7H 

i^siffly- hji^, 108-1 lottitMffl 

TFT, 1 1 1-1 1 3ttSE*ttlLfflTFT, 114B 
» 1 <B»#i&£JBE«0gSS«S. 115tt5gl<Ott* 40 
ffibfflE«I«3KaS?aB» 1 1 6tt^2 0>*#2^ffiE1* 
HIBSKSC, 1 1 7tt^2(Dtt^fflLJBEttlEl&a*? 
SB, 1 1 8tt^3<0»^*JBEtt@&aWffl* 1 1 9 

[0 0 3 7] H 1 tc*Ufc®iR*«Wr*E1timB (A 1 
-A3&£tfB 1 -B 3) tt, ^tll fcT-y Y<Of-J 
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E«T£>d<hrtnB*£>, 

[0 0 3 8] 03H m 1 
*WS?>fS>^5 : t-hT*65. SSSfitt3t*7h 
?V9)X>Vgm* VGA©fc^*J*«(!:LT^5. Hi — 

^■tt. Hl-H3<Dt)<D4:fOiSffl^5 (HStt^BS 
t5) - 

[0 0 3 9] 02£;J;^[I13 (A) (B) S^HTT*. 
03 (A) Kl£>l>T. S^U — AKBRBSra, j3 , r, 5 

[0 0 4 0] t^*C0^>?^JU*a:©ffil«Jl5lK©«'&i:l^ 
mz. ^>y hUyX^0S2 o n^n^ff-^ (S - 
CLK, S-CLKb) is £Z$X$? — h/^JlT, (S-S 
P) **A**n, IE^1t>y , U >W735«IHASft 
SlJUT, it>yj >^;i/Xtefg 1 C0^y5 L IUi»2 

02 (lati) izxtitsn. m\^<mi<D^y^m& 

2 0 2 ^A^^n/c^^^JI/^^if^ (D i g i t a 1 
Data) £^n^nfiU#LT^<o 1 *¥»1P«B#<& 
KyhT-^iJ-^'J^WIBIt ^3 (A) \Z&\,*T 
l-4 8 0T?St*»!P«T*5. ri?^;HR««ttt3 
h 5 7 hTSD, D1«SB (Most Significant Bit: 
S_h&ti^h) * D3RSB (Least Significant Bi 
t : iTfify h) "Cfe^o £S 1 0^y^lUK2 0 2t; 
*51>T, lTK^S^O^^^^efclft^^ffiRr^T 
■TSi:. »««BM*fc. *l^)5y9 1 lslB2 0 2 1?ftJ# 
^nT^^r^^Mti^H. ^^^m^- (Late 
hPulse) (DA^icfie^ — Sf:l2 co^^/^-EbISS 
2 0 3 (L AT 2 ) ^teSISns. 
[0 0 4 1] iK^T* nzfis? b \szs7s&M&2 0 1 

[0 0 4 2] — ^2<D^'y^[lJg§2 0 3t3S2l^n 

a*^»ciBK*n&E«®B5^ 

«#&£n& 0 0 3 (B) tC^Ti^t^ 

Sg 2 © ^ >y 0 g§ K « £ ti T ^ £ >? ^ ; nft |ft f§ ^ 
y-X«^»»clttiA-r-5. C<D<h^. tfyhm#**?X 

[0043] wnni-ett, tsii*ffly-n§»io 

2CW7*«A»SnT, tSii*lTFT 1 0 8 3»«» 
IL, E«lelK*S;ai 1 4d*EtftlEJ8&A 1 SrSKU 

e«0»a i f^^^^;n*^m^-^«#^^ti^> 0 ttti 

T» fflBBII"Ctt, »*ii*ffiy-MS*«l 0 
X3ft«A**nT. »*a*iTFT10 9^ilU e 
«lsIBa*5Wl 1 6^E«liIKA2 ^IKl, E«IhI» 

ni-ctt, s^iA^y- he-^a 1 o 4^/t;ux^A 
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UtRgBl 1 8**fE«[HlftA3£:XSlU E«IeI8&A 3 \Z 

[0044] tt±t\ lT^w-mm^cD^^^ji^mm^ 

^fflI**71'-5o 0 3 (B) <OMK\t. 0 3 (A) \Z 
[0 0 4 5] chCST, #5EHJ§<Z)^g«K:*3V>Ttt. 

s e mmmm^tit, mm\zmnrz>mf£\z<k-DTM 10 
«ofti»*fT5a«o*s:tS3tt?), ib*i;:«2*sco 

«JE(0^Sr3JJOLTONK OFF (^S±teS, H) CD 
t£>§£<£>it£ 2 n ~ ' : 2 B_I : • • • : 2° 3 id 2 £> 

[0 0 4 6] Sfc, S*J»P50fi3£2 0^Si^1><D 

£>So 

[0 0 4 7] R±£-^£*_T, 7 U — AMBH j3 tr*5tt S 
■MPfc^TRE-r*. *»afc:43W*E«Btt^<B» 

03 (C) tt, 3 tfy h^BaBM^SC^^ViTIBHJ-r 
4BT»5. TiSPJl'&i&mmt* fcf^h^TfcKlE 30 
ttlUKA 1 — A 3 £E1*£*lT^£. Ts Ul Sit: 

^iz^z^mm. ts3h *3 tfy h^-^tcfcs 

**«8Pfl"T?*0, S-^SJfflPfltBfiStt* Ts 1 :Ts 
2 :Ts3-4 : 2 : ltft^T^S. 
[0 0 4 8] :utli3Kyh1fft5^5, W^teO- 
7STO8SB^»e»n5. Ts l-Ts30Wn© 

g5^^L/c^I^CH Ts ltTs 3l:*tiTI 40 

[0 0 4 9] ft»Wi:B*ffl^THWt*. Tsil:* 
t^Tteu a^aJL^y- h«-^« 1 0 Std/t^X^A^ 
£*IT. Sfc^HibJBTFT 1 1 l^ilU EttlElBSS 
tRSB 1 1 5 **E*[hI8S A 1 U iE«IUK A 1 *CE 

So tt^T, T s 2 *;::fct,>TkL a^tBbffly— 
8l0 6l;A;i/X3&<A*SnT, i^ffiliTFTl 1 
2#«*»U EttS&XKffil 1 7^E*lHlBA2Sa 
Kb, E«!sI»A2tcE«$tlfc5 r >?^;Utt«fi««cL 50 
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a, Se^au^y- h«-^» i o 7 ic/\°;px^A^^n 

T. M^ffiLfflTFTl 1 3A**»U EttHBSRSB 
1 1 9**E1tlH]&A3£:aiRU fBt0BA3l:E«g 

So 

[0050] «a**««<o«^tt, /— vu 

So jf^fC^^T. Hi Si© ON, OFFTS, H**ie<i: 
&S7c£k m»<OK^t>t«i:3&«ie^a:-S»^t>*S. 
[0 0 5 1] £A±(D£ o \Z IT, 1 7 I/ — I±Mfflft<Dm 

2<D^y T-m&^&Tz?* )is$kmm -^cokm £ -c«stra? 

£B«G)#JHT&*. !«<E1*lilK^O»*ii*aBm^ 

LfeE«0SS<httS&SE1ftlHll»«r«l^o 

[o o 5 2] asiam*. t*ii*ffly-hfif«io 

2}:/^X^AA$nt, it^ffiTFT10 8^ 
ML, EttlilftSftffil 1 4#*E«lsfBB 1 £HiR U 
EtSIsIESB 1 tC-r^^^^m-^^^jiStlS. 
T\ «BMII"ett, »*&*J8y-h«*MBl 0 3t/^;U 
7^A*^nt, ftii*fflTFT10 9*s»IU E 
IftiElKXKffil 1 6#Ei@8SB2*lKL, EttmBg 
B2fc7 f ^^;Hsfc««^»#iiSn*. SB [SI 

A^nt, •saftfflTFTiio^iiu Ettiaie 

3I#?£&1 1 8rt*EttlEl8SB 3^IKl, EttS»B3fc 

[0 0 5 3] m^T. yU-I^mmr CAO, EttlsIBS 
B1-B3 ^E«*nfc^^^;i'Wi««^^S£-3T2 7 

1 Aa<oa*3ft*i|»TL*:E«lHlKA 
1 -A 3 KfftfEtt^ns., 

[0 0 5 4] Et&EUSSA 1 -A 3 KEttSnfc 

^^;p*«m^<o*^7U"-A»ip«naTfftoti, ra 

3&«3»TUfcE1tlHlKB 1-B3 KBtfEtttSn*., 

[0055] «±©»fE&*ioisi,T\ $km<Dm^m 
mmzfffrn&o zzlt*. Bitm&m^-Tzm^izte. 

»*D<B»f£-eE1SlHJg8A l - A3 ^(/^^A.^fx^;i/B^ 
•fi^36*E*SnT*^tt, #7U— A»PJl-CE1»IiIB 

A 1 - A 3 tcEtt^n/c^^^^^m^^^mLxsi 

[0 0 5 6] m^M^^^T'i/? JUVk&m^CD 
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Steffi LB\ ir*-h{g^»l*#ffi"CfT3 Cl^pJfiT 
2k y-HS^»41RL^ y-*m^«Kftl3l&S:*S 

[0 0 5 7] ***»IBK:43^TWU H*rt»: 
A l—A3 45ck^B 1—B 3©SE«lHlKSr#b, 3^7 

0, n tiv/ h^i^&JlBkmm^&myU— AftfdmZ 10 
tf-T£^te. 1 i®^F^t3n xm{@ODfHft[HlS§^:WbTt/i 

[0 0 5 8] «_t?>yj&t;:J;0, H*rtJZ*S*nfcC 

< wk-ts z. 

[0 0 5 9] y— xe**«»lil»KHLTfcl\ 20 

[0060] $e>j3, *n^M^T*bfcy-xm^ 

[0 0 6 1] 30 

[0 0 6 2] [**«i]***«trfe^Ttt, USS^Si 

[0 0 6 3] 04 (A) *£, 13 1 ^^LfcHlSi:^]^^ 
fBtfelUBSiRgB 1 14-11 9 Sr^BStClHllBT 
0 + , ftWKttUfc*#K43^T* 
H 1 <trai;«fi:tC^^Ttt, 0 1 tHDS^Srfd-lxT^ 
>5 0 EttElKA 1 -A3 1-B 3 CO&*fC, « 40 

tMIKfflTFT40L 403, 405, 407, 
4 0 9. 4 1 1 i, »*fflLI«fflTFT4 0 2,4 0 
4, 406, 408, 410, 412 <h£rt£U\ fBtfetHl 
!^lSMi4 13, 4 14C±^TH»TS. 

[0 0 6 4] 04 (B) te, fEttlHlBO— CTSr^Ufcfe 
(DXfc&o ,ft«#4 5 0"C*SnSffi»3^IB«lHlK (H 
4 (A) Al-A3^tfBl-B3TSt«») 
T'feO, 4 5 1tt»#a*aRffiTFT, 4 5 2tt»* 

)u-ymzmm^nrz2z)(D^ >n-i?*m^xt£Z>^ so 
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^^-fu/^^^^U (Static RAM : SRAM) Srfflt^Tt^ 

~C, iE1tlHlK^SRAMS:ffiffl-r€>*'&^tt, H*«1* 
(Cs) Stffc&tMBiStLTfcA^. 
[0 0 6 5] **56fi#U::TH4 (A) T^LfcHIK^B 

-M:SE^TKlt5Ci:*«iU*5. 0 3, 0 4 (A) 

4 (A) (0#ti«B§-r^>) o 

[0 0 6 6] 03 (A) (B) 03 (A) 

[0 0 6 7] is? h\si?X#mi&ft*>f£2<D7y3 L ®1& 

mx * s (OT^ni:s£ 3 o 

[0 0 6 8] KttlElBSft«#«4 1 3\Z/WX 

tfA**ftt*ta*I*?ffiTFT4 0 L 4 0 5, 4 

Og^ilL, fBttlHJBA 1-A3^0DS^JA^Wb£ 

0 2 C^M^AA^ntTFT 1 0 8^*ilL, iBIfit 
SKA 1 CTy^^Wll^^ifiiStil), m^x, 

mmnxte. m^^&my-hmnmi o3\z/vux& 

AASftTTFT10 9^»IU fBttlslBA 2 tc^v* 

«#&*JB^r — Mf 1 0 4 C/^A^A*^tlTT 
FT 1 1 0***31 U tmM&AZiZ^i/ttfr^mt^ 

[oo6 9] lyK^mm^^i^^jimmm^ 

CD4&3Sa*«ST-r*. 0 3 (B) <D«iPfl.tt, 0 3 (A) 

mzmm&A 1 -a 3 Ki##i£$*i£o 

[0 0 7 0] m^X. 7U—2±mWlBtZ&\t'}2>9}1fc\zr> 

tST-TSt, 17l/-AB'©SS^n5. 03 
(C) te, 3 b: -/ K©WFnnB«*a^o^TBft^-rSH 

£§A 1 - A 3 HffittSnt^^o T s 1 tt, Slfyh 
5 s — ^Jw«kS*««HM. Ts2H »2eyhf-i^i: 
JcS^JHIH* Ts3(i g3b'7 b^-^Cli;^^ 
**^»!raofi*tt. T s 1 : T s 2 : T 
s 3 = 4 : 2 : 1 t6oT^5. 

[0 0 7 1] fcfc*U XS»Pfl<BfiS*2<ZV>c**a^ 

[0 0 7 2] C CTS3 fcfty ht'*5^^>, »SJ±0 — 
7 ^W8g^fe»tl5 0 Ts 1-Ts3 0^fn^) 
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[0073] *#wi;:B£ffl^Tre9rr*. istsim^ 

tl, St?i^fflTFT4 0 1 , 4 0 5, 4 0 9tt**I 
jRffit&D, i^LiTFT4 0 2, 4 0 6, 4 1 0 

#«S1 0 5f:/^7tfA**ftTTFT 1 1 1 **3fS 

u EttiuKA i izmm z n tz^ ^ )isvk&m^\z fz 

^oTISl^IllSftS- S^T, Ts 2Ki:fct>T«:* 
HE*fflLffly- MB#«1 0 6 H/^^X^AA^tlTT 
FT1 1 2tfilL, EttEJBS A 2 KlE«£ nfcxv*^ 

s 3 ^*3^^Ttt, wtfrmvmtf— hm^wt 1 o 7 

X^AAStlTTFTl 13^*IU EH£lnI8&A 3 
E«*nfc^v^;URIft«^t-«koTiB*^*EE^ffllO 

[0 0 7 4] JKiOi^JcLT, 1 7 1/-A«ra^* 

£>^Tte, EttHJ&B 1 -B 3 Sffl^S. 

[0 0 7 5] E«®»Al-A3K:«^**»Si& 
Sn^KBM^^Ttt. EtSEIKA 1 -A 3-vcD#^iA 
^ffiTFT4 0 1, 4 0 5, 4 0 9^*Il/T^S^ 
ItHSMcEttlsl&B 1 -B 3^5©a*HiLfflTFT4 0 
4, 4 0 8, 4 1 2t)*ILTi/^o P^K, E*!hI» 
Al-A3J&^(OSt*ttilfflTFT4 0 2, 4 0 6, 4 

10^*ILTI/^t*H ^BfEcEISleJgSB 1 ~B 3 

^COftjA^fflTFT4 0 3, 4 0 7, 4 1 1 

T£5 9, S^<OE«lHliStt»S^U — A»BPBl^*5ViT» 

[0 0 7 6] fflBflmi, 0 
2i:/U7^A*SntTFTl 0 8j&**iiU Ett0 

raiiTtt, »£&#JBy-Mt*§«i o 3t^/t;ux^A 

ASntTFT10 9#»iU EISIhISSB 2 \Z^rzy^ 

Ml#»l 0 4t:/^X^A^^nTTF 
T 1 1 0/^iIb, E»0»B 3 SC^^B^fl-^ 

[0 0 7 7] tt<^T. 7 U— r t^A 0 , EttlMK 
B 1 -B 3tCE*^nfc5^> ? ^;^^fi^tC^oT2 y 
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B&^ff-^te, 1 37 U — Aa<a*S#**7LfcE1fclHlgSA 

1 -A 3 tcs^Etfe^n^o 

[0 0 7 8] ElftlHlKA 1 -A 3 irEttsnfc 

m\z*A<ny \s—t*mm<DTz?& )^mm^<D&mtimifo 

*«*7lxfcEitl§lBSB 1--B 3KimXE«£tt*. 
[0 0 7 9] U±<D^M%M0m-tZ.£lZ<k0. Ift|fc0> 

io ? u—A<D^^^ju^mn^co. EtsniK^o»#ii^ 

E*lHJ8S^»#ii*nT^^«#*ft7 U-AT'«^ 

[0080] mmm2]^mmm\z^T\^ mmm^ 

Ett0K^(^«#ii^S^JIH*'CfT-5C:i:tw e tO, V — 
Xffl^^i&»0K^^2CO^^^[Hlg§^#mL^^J^'^ 

[0 0 8 1] 05H E*imESS:*"rSiH5RS:fflV^fciK 
20 ^^^mzm-fZ). y — xm-^»KftlHlK^3J:^— « 

X^@B5 0L 77« 5 0 2 , Ii5 0 3^t 

[0 0 8 2] g]20te, HI 5 {Z^Lfzmm 5 0 3 CO0££ 

;UI8iB^*rjCLfcfc<O"e*0. «ES*^ (LC) , «Rf 
30 ^* (Cs) , EttlElK (A 1 -A3:fe£^B 1 -B 

3) sstbti^. #*ii^fflEieisi8sa«aK2 o i 

4, 2 0 1 6, 2 0 1 8*5<k^a*-U4bfflE«lHll»«S? 
S2 0 1 5, 2017, 2 0 1 9 ^, ^JfiW 1 tC&^o 
T«l£Lfcfc<O£0 6 60lBiltyh (M 

SB) {S*UflV-X«#*L 6 0 2tt*2tyH^ffl 
V-*f§-S§», 6 0 3ttS3tyh (LSB) d^fflV 
-Xil^i, 6 0 4fiitMffiy-b«^ 60 5 
-6 0 7 te, tt^aBU^y— hfim 6 0 8-6 1 0 
^t^^ffiTFT, 6 11-6 13aR^UJLfflTF 
40 TTft*. E*lilB51«»»4, f^^MfflTFTG 

1 4, 6 1 6, 6 1 8, 6 2 0, 6 2 2, 6 2 4&£tf 
i^ffiLl^iTFT6 1 5, 617, 619, 62 

1, 6 2 3, 6 2 5S^ffl^T«*^l) 0 6 2 6&i: 

«6 2 7H E*iaKawffi#«T**. 

[0 0 8 3] H7H *HSSM^T^bfc[ElKCOSS!j^ 

[0 0 8 4] K U->?^^IhIK5 0 l^e^y^lslB 

(LAT 1) 5 0 2 S-e©»ffJ4*afi»!B*5<kWllttM 
50 ltra«»wfrton-5. ^7 (B) \Z^£o\Z. SlS 
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4 t3/\°;UX^A*^n, t^fflTFT6 0 8-6 1 
0**»HU 2SK:EttlIltt«&«*HS6 2 6 td/^X 
*«AA*ftTt*ii*lRfflTFT6 1 4, 6 18, 6 
2 2;&t»aixT, IBttEHSSA 1 -A 3^^)#€3A^pT 
IB7i«ltt&So 5y^H»5 0 2 l£«J#£n&fcfy h 

6 0 3 ^1fiLT, HBt^»*ii*nS. 
[0 0 8 5] SlSBTf^y^lsIK^ftfiFSftfc^S?^ 10 
;Hft«Mt##«, E«IIIB8^»*i&*ftT^*4:S* 

[0 0 8 6] EUiS: lTk^WPfl (13 7 (A) ^ 

tftfikU *6l:E»B»a«fit»6 2 6l:AASn 
Tt/^c/t^X 7^f?lh L , ft=to o TE«IhIK»*?S^« 6 
2 7 l:/^W*«A*SnT«*Wl/I«fflT FT 6 1 
5, 6 1 9. 6 2 3^iIL, EfftEI&A 1 — A 3 ^ £ 

[0 0 8 7] m*x* ^mmi-^^ftmmfsm^^z 

ckO. 0 7 (C) tr^"TJ:-5tr, ^SBPflTslTtt, 
a*Ubfflir— bmnm6 0 5 fd/t;i/X)&«A*jSnTK 
<^&L>fflTFT6 1 EttmftA 1 

;i/X^A*^nTt^til Lffl T F T 6 1 2 ^ilt, E 

M1^6 0 7 l:/^l/X3&iA* * tlTa^Hi bffl T F T 
6 13#*ilU Ett@&A3K«#i&3mT^£-7^ 

[0 0 8 8] U±7:\ 1 7 u— a s (Dm^MW^^T^ 

Tis&)\'&&m^<DWLmi>*?7t>nz>. 77^502 40 

ffi<ftfeH&^<D9&&frMf%lzi$^Tlt* Eft 
IeIS§B 1 -B 3 zm^&o 

[0 0 8 9] EtKfBlKA 1 — A 3 

Sn^SflPfllCiS^TWU EltlHlgSA 1 -A3^©»€?ii 
^fflTFT614, 6 18, 6 2 2 £*3fS LT^5^ 
HPSKlEttlElBB l-B3^eC»^tBtlTFT6 1 
7, 6 2 1, 6 2 5 fciWilLT^^, E«lHiK 
Al-A3^f»©8*[BlfflTFT6 15, 619, 6 
2 3d«»IU^5-i:*B. HPfKJBttHiiBB 1—B 3 50 
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^COf #^^fTFT6 1 6, 6 2 0, 6 2 4 t)®ilL 

m g ii ^ £ ^ a v \zn t> n z> . 

[0 0 9 0] EttfclU&B 1 —B 3 ^ftfE, K 
^tHL»fPttE*HlKA 1 -A3 <Dm% Lmm~^&^o 
Ettm&B 1 —B 3^cO»#ji^^*IT"rs<h, :7U — 
A«MrCA0, 2 7U-ABO*S»BPa^»*. 

tt<E«EK^O«*a*»!PJI^*^Tf4, WtfEftlsI 

ggA 1 —A 3 Srffll^So 
[0 0 9 1] -ttf>«, EttIU»A 1 - A 3 fclEtftSnfc 

Bfi:*©7 A»p«n<D7 r ^^;pefe*«*c!)iaa**w*& 

^^TLfcEttlUgSB 1 - B 3 icStfElftSn*. 
[0 0 9 2] £t±<D^JES:*0il-rci:^ e fc0. 9fe«a> 

^ u— AcD^^^;uefe«{i-^^, E«im&^oD»#i* : #. 

d^TUfce, y-X«-^«Ki!i[HlKS:f?itS-&, Hi; 
E«0KK»#&3mT^£ii^£*:7 U"ATi^ 

^ f t cfc gti* <£> /jn s ^ mm & * o 

[0 0 9 3] [*«OT3]***SOTt*liTtt, *Jfl£0d 2 
KT^Lfc, 12 (O^ty^lHlKS^bfcJKS^SB 
<D[§IB&;»i£*fcfflU «JE*E»fcJ;OH*rt<0E1t0 

[0094] ana, *njE^jtT^-r«aa*is« 

feO, x7H/v7^IHBl 7 0 1, 7 7^Ih1K1 7 0 
2, X-f y^-lUKl 7 0 3. B*l 7 0 4^^-T^o 1 

7ion y-he^i*B»iii»*s^tt^a36^ia» 

So 

[0 0 9 5] B18B, *^S6fi»J(c:T*bfclElK^BIb 

[0 0 9 6] h U^^^IeIB 1 7 0 1 ^^tf>yU 
>WX#lli*Sn, 77f0Bl 7 0 2T, 1t>y 

*««145<ttf*»«2i:B«-C*S. ** 
SEWTtt* 7 7^081 7 0 2tl*l 7 0 4rt<OEtt 
HKtOPfltC, 7 0 3 *tLT^fc 
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[0 0 9 7] EI 18 (B) fC^Ti;?!;:, 1 frW-MKft 

MJIH + Kl^.y^Ms^ (Latch Pulse) a* A 2; 
$tlTX>f7f Ml 7 0 3^-^:it, ^^EIES 
1 7 0 2 TffiiRFSnTlifc^^^^Sllftfg ^tte— £=k:® 
*1 7 0 4WC0aH«|HlKJC»^ji*nSo CICTD^^CDS 

#ji*»fP^HfcS, Mil 7 0 4^(7)S)ff, £ *>\z$: 

coy u~i±nfcv~&tf&^^&n<Dm&ihi'W)m~mt> 
mm i 7 o 4m<DW}mz-Di,*Tfc* mmm2^mm 

[0 0 9 8] J^l^Jffiia^T, ^y^liIKS:«BSL/ 
[0 0 9 9] [*J£«4]**JfiOTTtt, *»93<0S*S 

^TIBWS. fib. ift^S:ffl#^-rsfc«>^, IB0 
KBI5tzMbTttS**ffi1f*SCMOSlElK*ia^*rs 

[0 10 0] £"T, BIO (A) lZ^-?<kv\Z, n — - 
>y&0># 7 0 5 9^f^X^# 1 7 3 7# ^XfrifKft 

>m^^cD$6^^^Sc^T^5 0 0 2 **]«-rs. 

^fP«SnsKftSft^Ua>K5 002a£10-2 
0 0 [nm] (»*b<B5 0—10 0 [nm]) J^fifcU IUSI 
KS iH t , N, O^^ffBHSnsftYkSifcTK^t^Un 
>m 5O02b^ 5 0- 200 [nm] L < tt 1 0 0 

-l sow) (omzizmmwttfL-t&o *^is«i-c«T 

*K5 0 0 2 * 2 llifit LTSLfc^ MIE«5»K<7) 

[0101] fttt¥3H*B 5003-5006 te, 

-C0S«¥^#:^ 5003-5006 (DJP^tt 25-8 
0 [nm] (»tL<«3 0-6 0[nm]) OJP£TJgJ5£-r 

y'j3>Sfttt>' l J3>WKr. (S i Ge) ^ 

[0102] u— tf-teaftft-cteftK^snstasfPH 
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z.n^(T)\/-^r-^:m^z>mtt\z\t, u-^f-mmm^ 

v^*-&tt/t;^5S«HjS»3 0[Hz]<hU U—tf-x 
*It£: 1 0 0-4 0 0 [mJ/W] (ftgtmz\$2 

0 0-3 0 0 [iDJ/crf])tf^o Sfc. YAGU— tf— 

10 ^Cl-1 0 [kHz]£U Is— If— X*;M= — ?Bi££ 3 0 
0-6 0 0 [mJ/cm 2 ] (tt^WKte 3 5 0-5 0 0 [mJ/c 
m J ]) ( h-r^ch^V^ -tLTWl 0 0- 1 0 0 OUnO, 
«Atf 4 0 0 [Mm]"e««^*5tl^fcU— 1f-***« 

^-^^ (*-A-7yy*) £8 0-9 8[%]<hLTtT 
■5. 

[0103] mvt^mfcm 5003-5006 
&8.z>y— hm^m 5007 y- h*eai« 

5 0 0 7tty7X7CVDaSfctt7/t7^S*ffl^. 
20 iP££4 0- 1 5 0 [nm]ihLT-> , J=l>S:$tJj|seSlK"C 

*>a^. mtis') uym^m^^m^\z\^ 7 

7X7CVDSTTEOS (Teiraethyl Orthosilicat 
e) <hO s <h£ig^U KJSEE;*J4 0 [Pa], 0 
0-4 0 0 [ < C]tl, i^S$E (13. 5 6 [MHz] ) , « 
^}gS0. 5-0. 8 [W/cm'lTfftmSiirT^fiK-r^C 

l±, -eo»4 0 0-5 0 orcicof^Tx— ;U;«toy- 

[0104] fit, y— nesms 0 0 7±^y-h 

««*«f£T*fc*<B*l 5 0 0 8£?g2(7)S| 

ti5 0 0 9 t^Mn o **i£ey-ctt, mi<vmm 

!5 0 0 8^Tatr5 0- 1 0 0 [nm] <OJP£ fcJ^EKL* 
g§ 2 commas 0 0 9 £Wt?l 0 0 — 3 0 0 [nm] CDJP£ 

[0 10 5] TaittX;t7^ST, TaC^-^h 
40 SrA rTX/ly^f^CltlwckOJgfiE-rS. 

A r KilicDX e r T am<Dfaffiffctl 

ffi^T alOgS$fi2 0 [tfQcmJgSTftO.ir- 

1 8 0 U Qcm]SST ; *0y- MI(ht5 tCte^Ffa^ 
ifi^^ a B B ^ji^ : fo^^fk^>^^^ 10-5 0[nm]g^ 

50 [0 10 6] Wl^Mt^I^C^, WS:^ — iry h 
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Xt> (WF.) Sffl^^CVDittMnctt) 
Ktt«Stt{fc£H*&B***0, WBtOJSa*tt2 0 

-g\ 9 9 9 9 MW-iryhSffl^ $ 

5 fcffiiBcaffl 5 CTtE*oi A^&i/ict 5 1:+ 10 
»IE*bTWKS»«-r^^i:^<fcO. &£r[>P9-2 0 
[At Qcm]£*3K-r*££A*tti*£>. 
[0107] **HSWITt4, 3fl 1 OilK 500 

8^Ta, l2CD?H5 0 0 9^Wil/:^ 
^^n~r> l^fnfeTa, W, T I , Mo> ak Cu 

Jfl^'&telirO— fiajTS*bl^fo<75(hLT«, * 1 <£>3IB 20 
B£5 0 0 8 *mt$>9)l> (TaN) TJgjSU S 2 CO 

#ti 5009 ^w^T^m^^^-tt. ^ i <Dmn>Wk 5 

0 0 8^gft^>^^ (TaN) TJBriEU ^ 2 CD^S 
JBI5 0 0 9 £A 1 t^m^^i^ Sl(Ditl5 0 
0 (TaN) T7£/£L, |g 2 C7)ijf 

5 0 0 9 £C u frsffl*-&toii:4P^^^e*lS. 
[0 10 8] *£\Z. Y\Z^^7.9 5010 

m^&ffOo *^HKfi»JTt4 I CP (Inductively Couple 
d Plasma : 89^1^7X7) Xyf>yffiSffik 30 
Xyf^ffl^lCCF^ChSfi^L, l[Pa]<BJBE 
AT3>f JH^BS*' 5 0 0 [W]£>R F (13. 5 6 [MH 
z]) t*«fiAl/Ty7X7S4«LTfr5. Sfifll 

(ISMXT-y) fCfc 1 0 0 [W](OR F (13. 5 6 [MH 
z]) l^^SAt, *KWK:ft<Z>aeA<7;*«BE*SJ 
JtJQ-T^o C F 4 tC 1 2 Sg^Lfca^KttWffil&tfT a 

[0 10 9] ±IBX7?>^ffTH 

TCta:<iyf>* r t4tfti:tt. 10-20[%]g 
J*-rs*ft;SEft:->U3>ttcoa«lttt2-4 (««W^ 
ftSfl:->Un>J(l#«Uibfcffif4 2 0-5 0[nm]gg£X 
^SL^fCiOm 1 ©W««£*2<D3MM*>i&j«3flS 1 

^^tt^iti soii-5016 (mi commm 5 0 50 
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1 1 a — 5 0 1 6 a 2 <£>>HmJI 5 0 1 1 b — 5 0 1 

6 b) £^/£-T£o C0><h£, y- MBS»ffll 5 0 0 7 ^ 
fe^TB, SS 1 CO^iK^^mP 5 0 11-501 6TI 

t>nu^mm$2 0-50 [nm]s*x ! y?>i/$n*< 

S:ofc««36*»fiK*nS. (H10 (A) ) 
[0 110] ^IT, fg 1 <D K— tf V^fflSSrfT^iNS 

<t>H-yffit)L<Wt>aASTi7^«SK *f 
t>F-yfta)ft#HK-XiSi x 1 o ,3 -5x i o 
14 [atoms/cm 1 JjP^mJE^ 6 0— 1 0 0 [keV] h b 

TfTPo Nffl£tt^T**«*7C*£ IT 1 5KtcST 
Stc** AMm\Z\tV> (P) SfcttBt* (As) 

\,*z>ffi* z.z.-c\m> (p) srffl^^o -^>^^> mm 

B501 1 — 5016 ^NM^#^~r^>^fJS6^7t*tC*f 
T^x^t&D. SS*^»i:» 1 <D5p»E»»«5 0 

1 7 — 5 0 2 03&«sns. sgi ©^j^st^s 0 1 

7 — 5 0 2 0 tctt 1 x 1 0'° — 1X10 !I [atoms/cm 3 ] 
(H 10 (B) ) 

[0111] &\z. mi o (o ^tk-tj:^ uisx 

5. Xyf >^XHC F 4 t C 1 , tO, tSfflK W 

m&m#imzx.y?->sf^z> 0 z.<Dm. »2tox^> 

^M31t^cfcD^2 CO^iKcO^mH 5021 — 5026 
(gg 1 5021a-5026a tf2 CO^mH 

5 0 2 1 b— 5 0 2 6 b) ^W^t^o ZLCDt^. y— 
h*feftfii 5 0 0 7 KliS^Tte, fg 2 <D^t*cc7)^mS 5 0 

2 1 — 5 0 2 6 -VWbtlt^WSL\t^ e f~ 2 0 — 5 0 [n 

[0 112] WI-^T &Wk<DC F 4 t C 1 , <D&&#7.\Z 
J:-5Xy5 L >yRjett, it«Sns^^*JP*fctt-f * 

©:7yfc*T?&£WF«;MSffiic:ii5<, -^cokowc 

l s , TaF 5 , TaCh teP3H£rC&So S£oT. C 
F^Cl, ©fi^tfXTfttWlBtRtfT afijftfcXy^V 

^$n^>o l^u. c coM^rt 7, \z mm?) Or £8s»dt 
<DjiajE***^w«<Dxy5 L >^3««*«ii*"rs. - 

T aJ4F*J»*LTt)«»»^Xy5 L >!? r a«COi« 

aK©X^^>4fiiftttffiT-r*. SfoT, Wl^Ta 
ffi£©x^>^i£&Kil£:f££;: t^pJffit&OWK 

[0 113] fLT, SI 1 (A) tC^-TJ;3iC^2 © 

K-b°>yjgis^fT^o c cornet, mi<D\z-¥>sfm 
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W£ 0 fc F — X«£T*f TSv^P^mJE^^fr £ ITN 

iSSJE£7 0 — 12 0[keV]tL, 1 x 1 0 1 3 [atoms/cm 
1 ] co F— XSTrff^, 110 (B) T-Stt**ftli:i 

f— tf>^tt. ?g2 <Dmvt<Dmmm s o 2 1 

-5 0 2 6 *^>{«ic*l:S»n77JtLTffi^ » 
1 (O^mH 5 0 2 1 a-5 0 2 6 a <7)Tfl'JO®«CD¥8l 

£ 0 C 5 IT, m 2 <0^*E*lfi« 5027-5031 A* 
J&f&Ztl&o C(7)i2W$EM«5 0 2 7 -5 0 3 1 
KjSjJDSnfcU > (P) <75»Ktt, gl<Z)itl5 0 2 
la-5 0 2 6 a<75^— »^K*^Se^T«^7&^ 
iBSfcJffiS^LT^S. m 1 <£>aS^J§ 5 0 2 1 a 

- 5 0 2 6 a <D^-;^--m>hmfcZ>¥mfcmi<Z35^X . 
fg l CD^«g 5021a-5026a (D^~ A— ffiOSg 

[0 114] fig^T* 0 1 1 (B) t'THlTcfc o \ZW, 3 CO 
X.y^>t/mm$:ftz>» Xyf>mi:CHF,Sffl 

SlSffi-f ^>Xy^>yft (RIES) Sffl^Tff 
3 0 l3OX7f>^lIia0, ?g 1 (7}*£mJI 5 0 2 
1 a- 5 0 2 6 aco^— A°-a5^^»Wi'X^^>^b 
T, ^ l ^^il^MItl^^IWi/h^n 
£ 0 SaOXyf^^ffli^oT. s 3 cdj##c<e>»« 
1 5 0 3 2-5 0 3 7 (|g 1 ©Sli 5032a-50 
37aiI2^1l5 0 3 2 b-5 0 3 7 b) £r?i£j& 
T£o dt&i#, y- F*fi»K5 0 0 7 t'£)^Tte> fg 

3 (Dwm&mmm 5032-5037 T*bn&^s« 

te£6C:2 0 — 5 0 [nffl]gSx^>^£n»<£cofc 

[0 115] m3^Xy?>yi!lSt3j;^T, Ig 2 CD^F 
tEU&fHJ* 5027 — 5031 Kfc^Ttt, H 1 ©Ml 
5032a — 5037a 2 (Z)^Ftt«lS« 5 0 

27a-5 0 3 1 ai, Ml O^M^M^tfg 2 <£>^£E 
ife««(i:<^PflO»3(0^FW«lS«5 027b-5031 

[0116] f it, 011 (o t^-r^tc, P^ 1 

^*MT F T*Mt5ft«f **i 5 0 0 4 1:, fg 
l(D#«S!tttie<7)ai«S!<7)*4(0^>E«jSB*5 0 3 9 
-5 0 4 4^Mtl)o S3£Di^(7)ifl5 0 3 3 b 

^M%mn£$:l&f$.-TZ><> C<£>£€, Nft^JHTFT 
<5&#:#a|ffcJi 5003, 5005, «^#S 
SB 5 0 0 6$$<kZ£EZl&m5 0 3 4ttU5xX F^X^ 5 0 

3 8T'tI^IlT^< e ^FJ£«j«« 5 0 3 9 - 5 0 

4 4 tctt^-n-^na&saiSTru >«D^nT^§ 
**, ->~^> (b,h 6 ) &m\,*fc'f*> f-xst^js 

10 — 2 X l 0 7 ' [atoms/cm'l^&^J:?^^,, 
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[0117] KiST^iiT'fn-enofttt^ifti 
^5Ftt*««^fl5*n*, 3 

©W^ili 5032, 5033, 5035, 503 
6 36«y-F««i:bT««E-r*. Sfc. 5 0 3 4tt»tt 
<av— x«*KiLT«irrs. 5 0 3 7tt**E»i 

[0 118] U>*X FVX^ 5 0 3 8 £Bfc*Lfc&, M 

ijpsnfc^tt*7c**ettft-rsxs*ff 5. -rag 

•£<7>ffiK:, U— tf— 7— — Sttt7tryKt--7 

7x-^STIiS$i6S^l [ppmJ&TF, ffiKB 
0. 1 [ppm]RT^iSf?B^+Tf 4 0 0-7 0 0 
(XL ftSKjHti5 0 0-6 0 0 rClTfT^ t>OT& 
0, **ffi«TI4 5 0 0 rc]"e4RFW^il!H*fT5. 
tt'L, I 3 ©f tt^itl 5 0 3 7 - 5 0 4 2 Cffl t/i 

20 ffittfkSff 5 Ct^JffSU^o 

[0119] £6t:, 3-100 [%]<E>*Sl£:<&tr»H 
m*T\ 3 0 0-4 5 0 [t:]Tf 1 — 1 2m£\<Df&MW%: 

[0120] m 1 ©imftWII 5 0 4 5 ttRffc 

gffcS'U 3>JK*^e 1 0 0 — 2 0 0 [nm]<7)JP£Tr^T 

30 £ D ^<z>±jr#«tt»*«»*^«s*2©»m*e*^ 

5 0 4 6^Mt5 B n>^F*— ;USr»fiK 

[0 12 1] f LT, K»ia»«tr45liT»«¥*ff» 

(DV — >^i7 F£»/£-r*V-:*K«5 0 4 
7. 5 0 4 8, FUO««tn>^i7 FSrJKRJc-rSF 
>IEf£5 0 4 9 £^/&-T£o MSSgS^^T 
tt, 5 0 5 0, litS 5051, 5052$: 

JgfiTT* (0 12 (A) ) „ COgill 5 0 5 0lC«t 
0, y-X(lfS5 0 3 4tt, liTFTil^g 
40 ffiifiMf&2tl&. *t*5. H*m®5 0 5 2R^ffiJS^S 

[0 12 2] KX^^-StCbT, NftWiTFT, 
[0 12 3] *^JSWtt. 777^vhU^X^fflO^ 

so Eisntt^. 
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[0124] ^mmmx^-rjimz^x^. 7 9 

[0125] m^x. mi 2 (b) <D&m<D7 & ^ << 7 
fcsa^iJiis 0 5 3 &mf&i^7¥>sfmm$:ftOo 

[0 12 6] —Jj, *fr6lSS5 0 5 4 SfflttS. *ffa 
S*£5 0 5 4\Z\Z£l^ — y-Ol&mS 0 5 5 — 505 
7, t-A-J-M 5 0 5 8 ^iSn, t)y-~7^ 
J^ifiTFT^±jT-#6M7-7^J^I5 0 5 

5 i#e<Z>#7 — 7>< Jl^JSS 0 5 6 <h£fi*3LT^f£L 

ii^Bt**fe*ttj«£-rs. '>&<it>TFTfc, mm 

^7-7>fJ^^l^TEit5;:tW^bK 20 
[0127] Sfc. ggfi 5 0 5 0 IC&toiirT^fetO 

^7-7^;^§5 0 5 5, fffeco^ ^ — :7-<;i/^JB 5 

0 5 6, m&<Dt!3-7 J )V5?M 5 0 5 7 ch^S^^to 

H*-A-3-M 5 0 5 8CD/P£ 1 — 4[/zm]£#li 
-rs^tttZckO 2 — 7 [wm], »*L<tt4 — 6[tfm]i: 

a*— 3-hH5 o 5 8 \$ytmtmi£fc\zmmik 

[0 12 8] X^-U-OEItJ4tt*^ft«-rntfAlri 

at. w^«ii2 (b) x^-t<ko\zt%mn®±iz&w 

ifi&o&oizttfo&WLS 0 5 4±K:ffi»"r*£&fc>o * 
■9-*3Sr»lSS5 0 5 4±(CE«UTt><k^io ^COX-^— 

[0 12 9] M5 0 5 8 *Jg/3cLfc«- 

JJ^Jtas 0 5 9 */^-r>if»«L, lEfa9l5 0 6 

[0 13 0] IT, Hf«««hB»lslKgR3&^£K$<i.fc 
TZtj h U ^X*«^»|SjS«i:t*>- ;U5d 5 0 

6 2-ePio^t^-t±^. ^-;i^J5 0 6 2 tctex^ 

aWIH*l*oT2tfc(DS1fi^ft5 0'&to-a:&ns o 50 
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ws«ow^*ft»»5 o 6 i ^ai, it±#j 

(H^lT) ^J:oT^^t*±-rS- 5 0 6 

Hi 2 (B) l:it7^f^ 7'-? h U ^XiMSiS 
[0131] ±E©ffSJr«tofpdcsn*T?T- 

>r ^ h U 27Xffl*a*SS«lC*tf *T F Ttt hy^ 
J P*:<Dttl<Dmm.V> TFT C»LT!)**l«m Kit 
[0 13 2] ifc, **«ffil»C^l^Ttt, ^77«fi± 

^co *> (o * &m -r & c t \z ct o t t> use** pi are* £ o 

[0 13 3] [HJfifi»J5]*»KCO*SS»^*3t^Ttt, 
S£SSW4J£S (Ferroeleclrics Liquid Crysta 

i : flc) &m^z>z.£tfm&isi'K *mmm\z&\,* 

Ttt. ^SfiW47fja^Lfc**S«(75^XS(C*5li 
[ 0 1 3 4] MM&i 4 t'^ti, H9 (A) \Z^7 

>f^h»jjxi« (hi 2 (a) tra«> *<ttf*ri6i 
5 054 sfl-j-s-r*. 

[0.13 5] 7^T^f 7^ F U 
rRjfit'5 10 1, 5 10 2 £fl^-r£ 0 S^fl^tS^IE 
fnIfl|RN 1 2 8 6^ML, 9 0t:7f S^rel^U^— ^ 
2 5 0 [t:]T:-^#X #X h 

^-*8©Kftt4 0 [nm]T&ofc. IB ftlR<^ 

t/* 0 RN 1 2 8 6By-^»Jt«8ttt^I^fc», > 

7*7 h U j7^*«t»fS]S«S:«a»^»«E-rS 

n >^ Yn-j Y±-<DWMmt, 7l/ + yyj^U>h 
(FlexiblePrint Circuit : FPC) SiatSU 

[0136] M5101, 5 102^7tf>^t 
^ 0 CCD<h^, ^SS5 0 5 4 ^:7^r><7*7h'J^ 

JIKkI*t»<DYA- 2 0 RSffi^fc. SiIfaS0)7 
If >^^MtCj:0, JfUC^»3^0. 2 5 [mm], ^ 
fsIltoS^l 0 0[rpm], T.T — isM&ifil 0 [mm/sec], 
^ h'>^[p]^^ 1 §T'7l:>^L/: 0 ^tf>^D — 

[0 13 7] ^K\Z. ;PS9 5 1 0 3 £^J&L/to 
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5&*Tr# £ /t ^ - > t -r £ d £ d*tti* . 
[0 138] '>»;uSfJ^BS:{b5£ttMC)~>-;u-?^x^ 

ta»(DXN-2 1SS:ffltit. ;i/»J<Z><£«EJBStt 9 

[0 13 9] y-J^JXN-2 lS^yUX^LT 
fc. 2. 3 — 2. 6 [/zmlcDi:^^^ y^lWI^tlS: 

yy*Mt§ft6i:, ®^^^it-<T, 1. 5[tfm] 

**«W"Ctt, *l©IWI6«B5 0 4 5t 

S2<7)JBMif6»K5 0 4 6SrX-/^>4fJC«kOI»*bfc 

fisa^^-^s i o 3$SB®i-^ 0 
[0140] >-;^i^^^-r^^!wiP#t3^^ttx^- 

[0141] x^-u- (B^btt^o &*Hri*«»£^ 

[0 14 2] gWa©«ft8SilTB>J ^t->3 > 
<D§B«^<oir;U^^^7 p fi0. 5-1. 5[/zm]^lS 

0 [moi] i> f'T£>o 

[0 14 3] t<D'ik, ^^-hAtt:m<Dte0^t>1*mW 

[0 14 4] 0. 3-1. 0 [kgf/cm 2 ](Z)JE*£: 

U->t-7>CT16 0[ c C], 3P#[WT!S&BEffc;£:?5 
t,^ ;U»J&«{tL, ^SIS^T^^ y*T MJ 57 

[0 14 5] ^Sfii7^f^7^hU^7SS^Ii 

[0 14 6] *S*m5 1 0 4te^^tt£^-r3ftR« 

[0 14 7] «a«fi*tJ**B*T*Pj»LttAS-r*. 

[0 14 8] M±mLlsT&Aa$:mo&OtZ'hm<D7 f 

[0 14 9] 7U*y^'J>hEfifi (0 

SsU&t^) £M;£14*f«flll (H*L&n) tCctOSSL 

[0150] 7?T^7^hv?*m&(Dmmmm$:m 
tt*a<o«iSE»ia*»«rsBW^& i. 0-2. 5 
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Urn] tTS^t^SSL^. 
[0 15 1] [HaSW6]*«9?(0«»«*««tt, 

f&T.mco—m&^'to 

[0152] mmm4\zm^ mi 9 ca> tc^-ry^ 

10 r^7*7hU^XSfi (HI 2 (A) tB«) £{^f£-r 
ttl^T, I3Oir«l5 2 0 1 ^LT, ttltn 

u &#*m*i 5202 sjgsrrs. sstvs 5 2 0 2 <h 
ith ai, Ag&i^ttsE »5^tt*n6 

bo*- 

[0153] — *ffaS« 5 0 5 4 SfflftSo *f [S] 
Ifi5 0 5 4CH *HJfifi»Jt3*3liTtt*Kfi]«a 5 2 0 
5^n^-->^LTMlT^§o *flPlttffi5 2 0 5 

[0154] isKig^LT^ft^a*. «s**s 

»cDf^fi£oBR^tt, *5-7>fMI*Mt§. ceo 

*8U T F T»»©M«S*fe5i« tt* t fi^. 

[0 15 5] Zf^ V U 57XS«&cfctf 

ttfo&Wz* IBl^KS 2 0 3*S<fctf5 2 0 4 £1£J£U 
30 ^tf>27*js[L3!£fT<5. 

[0 15 6] fit, H*»£K»III»»#»fS£nfc 

7475^ h u 57x*«ta*i*i*«i* ;ww s 2 

0 6T«0^t^o 5^ — JUM 5 2 0 6 \Z\$y 4 ^ — ifi 

&PBlH*^^T2tfcOS«36^ftSO J &to'lt^ns. -e<0 
il«^CMTO5 2 0 7 ^aAL, i*itffl 

ei 19 <b) tc*-rs»s!oiKaa«K«**^-r*. 

40 [0 15 7] &*5. *HJfi0U^43liTtt, ^7^S«l: 

[0 15 8] it. H*0>¥$h££*t«tt. 51-5*^^ 

[0 15 9] [*M«7]**«1~*J6«3»CT*U 

Ki H^^f-f y^S^^E'J (Static RAM : SRA 
50 M) ^ffl^Ti^LT^fc^, IBtftlelggteS R AMO* 
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mic RAM : D RAM) #a*S>lf «E>n-5>„ K:fc^ 

[0 16 0] 0 8 (A) te, B*i::K«2ftfc3a«[II& 
A 1 — A 3 43cktXB 1-B3 l:DRAMSffl^fcM*S 

m~T:$>Z>o laftlHliESA 1 — A 3 feJctfB 1 ~B 3 \zm^ 
fcDRAMKKILTtt. — »W^t«lfi£Ot><7)*ffltintf 10 

[0161] v-x«#«eft0tt<B»fm, 

<hI^I#T-ab^>o uut% SRAMtSftO, DRAMW 

£), iJ7l/'r>afflTFT8 0 1 - 8 0 3*ft5. U 

^toT^^MFpD CO&£^-f 5 >^T\ 'J7l/y>a 20 
fflTFT8 0 l-8 0 3^nfntl^t, PJ^^H 

[0 16 2] ££>t;i, #tC0^L& (/^\ ffi<7)^5£(£>fB 
ttlUg§£LT, Sit^^^'J (Ferroelectric RAM : 

FeRAM) &mmisT*f£m<Dmgi&7ikmm<Dmmffi 
&mj&'?z>zLiib * fcramu sram 

* d r am t ra*©**a*a**t t*^»»tt ^ ^ 

[0 16 3] [^IJfi«8]*«KeafflbTf^«bfcB» 
[0 16 4] £<0±3fc«S£«K:H:. glSHf$BS* 

cm^is* ^e/w^n >e^-^, ss^mts^) , e 
* ^, t^^u**^ a— y^;i/=f >fc B ^— 40 

#0 1 6 IZ^To 
[0165] B15 (A) liMtBf* 0 , 2 6 

0 1, ^P&Jdm2 6 0 2, S^A*lffi2 6 0 3, ^ 
952 6 0 4, ftfF7<7f2 6 0 5, 7>rt2 6 0 6 
^"&««*tlT^So *«^tt$SS2 6 0 4{3jg^-r 

[0 16 6] 115 (B) lief**/7T*0, *# 
2 6 11, 31^35 2 6 12, W^A^g£2 6 13, Sff 
X-f-yf2614, ;\'7fU-2 6 15, §^95 2 6 1 50 
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6^b^W^ 9 *SWttSS»2 6 12l:lffifS 

[0 1 6 7] HI 5 (C) te^A^^nl^e^-:?**) 
^tt**S««iffl*7?feO, *ft2 6 2 h *^^SB2 
6 2 2, §^35 2 6 2 3, SfEX-f ^ 2 6 2 4, gE* 
352 6 2 5TM^nTl^o *§S9!W:XSffl$2 6 2 5 

[0 16 8] 0 15 (D) te^y HT^>hr^X^l/ 
-f T&D, *f£2 6 3 1, **S5 2 6 3 2, T-A35 2 
6 3 3 n* 0 *»^«**SI5 2 6 3 2 tCig^'T 

[0169] 015 (E) BfI/fT*0, **2 6 4 
1, Xfcf— * — 2 6 4 2, ^2 6 4 3, flgi2 
6 4 4, mmg:W2 6 4 5#"e«dc*tlSo *fg9§tt* 
^35 2 6 4 3 ^jgfflir^cit^T^^o 

[0 1 7 0] 0 1 5 (F) I4*»»li-C*0, *&2 6 
5 1, S^35 2 6 5 2, IE«ffl!Eft:2 6 5 3, JSff:*^ ^ 
f 2 6 5 4, 7>^2 6 5 5 *IT*3 ?> , 5 

— 5V Xi7 (MD) ^DVD (Digital Ve r 
s a t i 1 e Disc) (CfBtS^ tlfcy^— 9 T> 

31^35 2 6 5 2 iCiBffiTS 

[0 1 7 1] 01 6 (A) V^"Jl/3>tf j. — 

£>r>, *^2 7 0 1 , i®^A^jgP2 7 0 2, S^g£2 7 

0 3 , K 2 7 0 4 1f«fiE$n-5o *5£93te3^ 

7 o 3i;:jgJE-r£c:£a*T#£o 

[0 17 2] 016 (B) «^nif-7A€rlSSLfciBS 
m&&m^Z>7U-^-~T:$>0, 7 11, S^ffi 

2 7 12, XhT— 3152 7 1 3 , IBSffltft 2 714, 
SfPX-f y^2 7 1 5TMj£2n£o &*3. CCOSKtt 
mmmfat. LTD VD (Digtial Versat 

1 1 e Disc), CD*SffiK SXttft^lftBflE 
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